A new anthraquinone derivative, named anthrasesamone F, was isolated from the seeds of Sesamum indicum. Its structure was determined to be (Z)-6,7-dihydroxy-2-(6-hydroxy-4-methyl-3-pentenyl)anthraquinone on the basis of spectroscopic evidence.
Lignans and lignan glycosides have been most intensively studied due to their antioxidative activities.
3) On the other hand, naphthoquinones and anthraquinones have been isolated from the roots, an unutilized part of sesame. Chlorosesamone, hydroxysesamone and 2,3-epoxysesamone have been isolated from the roots and their antifungal activities reported. 4, 5) Anthrasesamones A-E have been isolated from the roots, and other two anthraquinone derivatives have been isolated from a hairy root culture of sesame. [6] [7] [8] In this paper, we report the isolation and elucidation of the novel anthraquinone derivative, anthrasesamone F, from black sesame seeds.
Instrumentation. 1 H-NMR spectra were recoreded by a Bruker Avance 400 spectrometer at 400 MHz, while 13 C-NMR spectra were recorded by the same instrument at 100 MHz. ESIMS data were recorded by a Bruker HCT3000 ion trap mass spectrometer, and the HREIMS data were measured by a Jeol JMS-AX505WA mass spectrometer. Beckman DU-650 and Bruker Tensor-27 spectrophotometers were used to record the UV and IR spectra, respectively. Melting point data were measured by Stuart SMP3 melting point apparatus. Silica gel 60 (Merck 230-400 mesh) and YMC gel ODS-A (75 mm) were used for column chromatography.
Extraction and isolation. Black sesame seeds were purchased from Bosung Nonghyup in Korea. A voucher specimen has been deposited in our laboratory. The black sesame seeds (4.9 kg) were ground and defatted with hexane (10 liters, four times) to obtain defatted sesame flour (2.4 kg). This defatted flour was extracted with 10 liters of 80% MeOH (four times) to obtain a crude extract (265 g). The crude extract was resolved in water, and the water-insoluble fraction (12.4 g) was obtained by filtration. Part of this water-insoluble fraction (10 g) was loaded into a reversed-phase C-18 column (3 cm Â 50 cm) and eluted with 2 liters of MeOH-H 2 O (2:1) to obtain six fractions. Fraction 5 (630 mg) containing the anthraquinone was loaded into a silica gel column (2 cm Â 50 cm) and then eluted with 1.5 liters of chloroform-MeOH (9:1) to yield compound 1 (300 mg).
Compound 1 (Fig. 1 .4 Hz, H-1) showed the ABX spin system. Two proton signals assignable as H-5 and H-8 were overlapped at H 7.50 because of the partial symmetrical structure. A singlet peak of these protons showed the absence of resonance protons surrounding them. These protons showed the cross peaks with the carbon signals of C-6 ( C 151.9) and C-7 ( C 151. y To whom correspondence should be addressed. Fax: +82-61-450-6443; E-mail: shp@mokpo.ac.kr Biosci. Biotechnol. Biochem., 72 (6), [1626] [1627] 2008 Note spectrum. The HMBC experiment exhibited long-range 13 C-1 H correlations as follows: H-1/C-3, C-4a, C-9 and C-1 0 ; H-4/C-2, C-9a and C-10; H-5/C-7, C-8a an C10; H-8/C-6, C-9 and C-10a; evidence for the 6,7-dihydroxyanthraquinone derivative. The attachment of the side chain at C-2 of the anthraquinone ring was also established by the HMBC experiment (H-1 0 /C-1, C-2 and C-3; H-2 0 /C-2). Previously isolated anthrasesamones A-E had a 4-methyl-3-pentenyl side chain, but compound 1 had a 6-hydroxy group on the side chain. The configuration of a double bond on the side chain was established by a NOESY experiment (H-2 0 /H-6 0 ; H-3 0 /H-5 0 ). Thus, the structure of anthrasesamone F (1) was determined to be (Z)-6,7-dihydroxy-2-(6-hydroxy-4-methyl-3-pentenyl)anthraquinone. This is the first report of the presence of an anthraquinone in the seeds of S. indicum.
Although anthrasesamone F (1) has unique orthodihydroxy group on the aromatic ring, the carbon skeleton is identical with those of anthrasesamones A-E. Previously reported anthrasesamones A-E have been isolated from the root or hairy root culture of sesame; however, anthrasesamone F (1) was isolated from black sesame seeds. Anthrasesamones B and C were detected as trace amounts in the black sesame seed extract by LC-ESI-MS. Anthrasesamones A-F were not detected in white sesame seeds by an LC-ESI-MS analysis. However, the most abundant lignan glycosides such as sesaminol triglucoside and sesamolinol diglucoside were isolated from white and black sesame seeds. The metabolic profiling of white and black sesame seeds is an interesting topic under investigation. 
